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Pseudemys Gray 
Cooters and Red-bellied 'hrtles 
Pseudemys Gray, 1855 (1 856a): 197. Type-species, Pseudemys 
concinna (= Testudo concinna Le Conte, 1830). designated 
by Baur, 1893:221. 
Prychemys Agassiz, 1857a:43 1. Qpe-species, Pseudemys con- 
cinm (= Testudo concinna Le Conte, 1830). designated by 
Baur, 1893:22 1 .  
Ptychemys Pomel, in Agassiz, 1857b:642. Nomen nudum. 
Necremys: Agassiz, 1857b:642. Substitute name for P~chemys  
Pomel. 
Clemmys: Strauch, 1862:28 (part). 
Emys: Wied-Neuwied, 1865:23 (part). 
Chrysemys: Boulenger, 1889:69 (part). 
Chrysemys (Pseudemys): Lindholm, 1929:279. 
Pseudomys: Brown, Giuliano, and Hough, 1974:205. Ex error. 
Content. Seven species are recognized in two species groups: 
Pseudemys alabamensis, I? nelsoni, I? rubrivenrris (red-bellied 
turtles) and I? concinna, I? gorzugi, f? peninsularis, and I? r e m  
(cooters). Alternative interpretations of species taxonomy exist 
for Pseudemys. See Remarks. 
Definition. Turtles in the genus Pseudemys are moderate to 
large aquatic emydine turtles. Sexually dimorphic size is evi- 
dent, maximum adult carapace length for males is 33 cm and 
that of females is 43 cm. The carapace of young individuals is 
serrated posteriorly and bears a medial keel, whereas older adults 
are often flat or concave along the midline of the vertebral scutes. 
The ground color of the carapace is olive, brown, or black, and 
has a pattern of yellow to orange or red bars, wavy lines, or 
Map. Present range of the genus Pseudemys. The stars mark extralimital fossil localities; see species accounts for other fossil 
records. The question mark indicates a region in southernTexas (Nueces River System) which has not been thoroughly surveyed for 
Pseudemys. 
concentric circles which may be obscured in older individuals. 
In hatchlings, the ground color is green. The plastron is rela- 
tively large and hingeless with a posterior medial notch. It is 
pale yellow to orange or coral-colored, and some populations 
have a dark, dendritic, symmetrical pattern that generally fol- 
lows the seams. The skin may be brown, olive, green, or black. 
Yellow stripes are usually present on the head, neck, and limbs, 
except in some old individuals. 
The ventral surface of the lower jaw is relatively flat, and 
tuberculate denticles are prominent on the median ridge of the 
alveolar surface of the upper jaw. The cranium has a relatively 
wide narial opening and large orbits. It is deep anterior to the 
basisphenoid (36-40% of the condylobasal length) and the zy- 
gomatic arch is broad. The tomium of the upper jaw is either 
rounded or cusped medially. 
Adult males have elongated foreclaws and thicker tails with 
the cloaca1 vent situated posterior to the carapacial rim. Fe- 
males have a more vaulted carapace, and their vent is positioned 
beneath the posterior marginals. Old males in some popula- 
tions develop a form of melanism or pigment change that is 
characterized by loss of yellow lines on the soft parts and cara- 
pace, accompanied by development of a vermiculated (worm- 
like) pattern of dark speckled markings on the head, carapace, 
and plastron. 
Descriptions and Illustrations. The genus Pseudemys has 
been described in Ward (1984), Seidel and Smith (1986). Ernst 
and Barbour (1989), and Ernst et al. ( 1  994). Other descriptions 
or illustrations pertaining to the genus are: bone (Enlow, 1969), 
skull (Romer, 1956; McDowell, 1964; Gaffney, 1979). shell 
(Zangerl, 1969). cervical vertebrae (Williams, 1950), muscles 
(Guthe, 1981), blood (Dessauer, 1970). pacemaker system of 
heart (Berger and Burnstock, 1979), brain (Starck, 1979), ste- 
reotypic behavior (Carpenter and Ferguson, 1977). and retina 
(Detwiler et al., 1978). 
Distribution. The genus Pseudemys is found in the United 
States from central New Jersey and southern Pennsylvania 
throughout the Southeast (including peninsular Florida), north 
to Indiana and Illinois, and west through central Missouri, south- 
eastern Kansas, central Oklahoma, and Texas. Isolated popula- 
tions occur in eastern Massachusetts and West Virginia. 
Pseudemys is also found in the Rio Grande River system of south- 
eastern New Mexico, southwestern Texas, and northeastern 
MCxico. Single records for the upper Rio Grande system, 
Socorro County, New Mexico (Stuart, 1995) and the 
Monongahela River, Marion County, northern West Virginia 
(Seidel, 1994) are probable introductions. 
Fossil Record. Pleistocene records of Pseudemys (referred to 
P nelsoni) are known from peninsular Florida (Jackson. 1964, 
1978; Holman and Clausen, 1984; Holman, 1996), Bartow 
County, Georgia (Holman, 1985). northwestern Mississippi 
(Holman, 1995), and Colleton County, South Carolina (Dobie 
and Jackson, 1979). Pliocene fossils (Early Hemphilian) of an 
extinct species, P caelata, have been recovered from Levy (Hay, 
1908) and Alachua counties, Florida. The latter was originally 
described as P carri by Rose and Weaver (1 966). According to 
Jackson (1976), P caelata is ancestral to P nelsoni. 
Pleistocene fossils of Pseudemys concinna have been re- 
covered from Bartow County, Georgia (Holman, 1967), Colum- 
bia-Gilchrist County, Florida (Jackson, 1975). Colleton County, 
South Carolina (Roth and Laerm, 1980), Colbert County, Ala- 
bama (Holman et al., 1990), Daviess County, Indiana (Holman, 
1995), and Ellsworth, Meade, and Seward counties, Kansas 
(Holman, 1995). According to Holman (1995). the Pleistocene 
species, F! hibbardi, described by Preston (1979) from Harper 
County, Oklahoma probably is P concinna. The extinct spe- 
cies, P williamsi, which Rose and Weaver (1966) described from 
Pliocene remains (Alachua County, Florida), presumably is an- 
cestral to P concinna (Jackson, 1976). 
Pleistocene remains of Pseudemys peninsularis (P  flori- 
dam)  were reported from Levy, Indian River. and Sarasota coun- 
ties, Florida (Holman, 1959, 1995, 1996; Holman and Clausen, 
1984). 
A Pleistocene fossil Pseudemys from Bee County, Texas 
(presumably P rexana) was reported by Preston (1979). 
Shell fragments from the Lower Miocene, Gilchrist County. 
Florida may represent a turtle that is ancestral to Pseudemys 
and/or Trachemys (Jackson, 1988a). 
Pertinent Literature. Species accounts published in the Cata- 
logue of American Amphibians and Reptiles include: Pseudemys 
alabamensis (McCoy and Vogt, 1985). P concinna (Seidel and 
Dreslik, 1996), P gorzugi (Ernst, 1990a). P nelsoni (Jackson, 
1978). F! rubriventris (Graham, 199 I), and P texana (Etchberger 
and Iverson. 1990). General accounts relating to both the genus 
and species are in Smith and Smith (1980). Obst (1985), Ernst 
and Barbour (1989), Conant and Collins (199 I), and Ernst et al. 
(1994). Other papers are listed by topic as follows: systematics 
(Carr, 1952; McDowell, 1964; Weaver and Rose. 1967; Holman, 
1977; Ernst and Ernst, 1980; Vogt and McCoy, 1980; Dobie, 
1981 ; Seidel, 198 1 ,  1994, 1995; Ward, 1984; Seidel and Smith, 
1986; Gaffney and Meylan, 1988; King and Burke. 1989; Ernst, 
1990b; Seidel and Jackson, 1990; Fritz, 199 1 ; McCoy and 
Jacobs, 1991 ; Seidel and Palmer, 199 1 ; David. 1994; Jackson, 
1995; Bickham et al., 1996). common names (Iverson, 1985, 
1992; Collins, 1990; Liner, 1994; Frank and Ramus, 1995). 
karyotype (Stock, 1972; Gorman, 1973; Killebrew, 1977; 
Bickham and Carr, 1983), hybridization (Mertens, 1968), dis- 
tribution (Iverson, 1992), phalangeal formulae (McCoy and 
Jacobs, 1991), neurology (Cosans and Ulinski, 1990). retinal 
function (Detwileret al., 1978; Neyton et al., 1981; Piccolino et 
al., 1981), iodine metabolism (Shellabarger et al., 1956), blood 
clotting (Brambel, 194 1 ; Dessauer, 1974). immunology (Dahl 
et al., 1985). protein polymorphism (Seidel, 1994), and nucle- 
otide sequencing (Bickham et al., 1996). 
The following additional pertinent literature regarding 
Pseudemys alabamensis, P gorzugi. P nelsoni. I? rubriventris, 
and P texana either was not included or has appeared since those 
accounts were published: P alabamensis - general accounts 
(Dobie, 1986) and federal protection (Langton, 1987); P gorzugi 
- taxonomy (Seidel, 1994) and distribution (Stuart, 1995); P 
nelsoni - distribution (Powers, 1977; Vitt and Dunham, 1980; 
Meshaka. 1988; Iverson and Etchberger, 1989; Stevenson and 
Crowe, 1992). development (Kam, 1993a. 1993b. 1994; Kam 
and Lillywhite, 1994). behavior (Kramer, 1984, 1989), move- 
ments (Kramer, 1995), ecology (Meylan et al., 1992). repro- 
duction (Goodwin and Marion, 1977; Iverson, 1977; Deitz and 
Jackson, 1979; Kushlan and Kushlan, 1980; Jackson, 1988b. 
1989; Kramer and Fritz, 1989; Hunt and Ogden, 199 1 ; Forsman 
and Shine, 1995), osmoregulation (Dunson and Seidel, 1986), 
digestion (Bjorndal and Bolten, 1990, 1992, 1993), feeding 
(Hunt, 1989). predation (Beissinger, 1990), and parasites (Boyce, 
1985; Nickol and Ernst, 1987; Boyce and Kazacos, 1991); P 
rubriventris - geographic variation (Iverson and Graham, 
1990). paleoecology (Parris, 1987). predation (Schwab, 1989). 
oxygen consumption (Graham and Guimond, 1995). thermal 
relationships (Nutting and Graham, 1993), blood collection 
methods (Haskell and Pokras, 1994). and headstarting (Stevens, rn 
1988); P texana - distribution (Bridegam et al., 1991), size 
(Killebrew and Porter, 1989), parasites (McAllister and Upton, 
1989,1992), egg morphology (Rose et al., 1996). nesting (Whit- 
ing, 1994), and captive care (Peters, 1989). 
Figure. Currently recognized extant species in the genus 
Pseudemys. Cooters (left column, top to bottom): F! concinna 
from Meriwether County, Georgia; F! gorzugi from the Rio 
Grande at Del Rio, Del Rio County, Texas; F! peninsularis from 
Florida; and F! t e r n  from central Texas. Red-bellied Turtles 
(right column, top to bottom): I! alabamensis from Baldwin 
County, Alabama; F! nelsoni from the Corkscrew Swamp Sanc- 
tuary, Collier County, Florida, and R rubriventris from Balti- 
more County, Maryland. Photographs of F! concinna, F! gorzugi, 
P: peninsularis, P: alabamensis, and F! rubriventris by Suzanne 
L. Collins and Joseph T. Collins (courtesy of The Center for 
North American Amphibians and Reptiles); photograph of i? 
texana by Carl H .  Emst; photograph of F! nelsoni by Roger W. 
Barbour (courtesy of Carl H. Emst). 
Key to Species. The catalogue account numbers (when avail- 
able) are given in parentheses after the species name. 
1. a. Tooth-like cusps on upper jaw tomium prominent, 
length 3-7% of head width ..................................... 2 
b. Cusps on upperjaw tomium absent or short, less than 
2% of head width ............................ . .................. 6 
2. a. Ventral side of cervical scute (underlap) long, usually 
>SO% of dorsal length; distance between inguinal 
scute and pectoral abdominal sulcus (seam) >8% of 
carapace length; supratemporal stripes narrow, 5-9% 
of head width; plastral ground color in living speci- 
mens pink, coral, or yellow with an orange tint. Cara- 
pace of adults often very dark with orange or red bars, 
and distinctly rugulose ............................................ 3 
b. Ventral underlap of cervical scute not long, 4 0 %  of 
dorsal scute length; inguinal scute long, distance from 
pectoral abdominal sulcus <8% of carapace length; 
supratemporal stripe width greater than 9% of head 
width; plastral ground color pale yellow with some 
orange near edges. Carapace of adults olive with light 
yellow irregular or concentric lines, and not often ru- 
gulose .................................................................... 5 
3. a. Gular stripes broad, post-symphyseal stripes >9% of 
head width; paramedial stripes end in back of eyes; 
carapace of adults vaulted posteriorly, 55-65" slope 
in males, 65-75" slope in females .... I! nelsoni (210) 
b. Gular stripes not broad, post-symphyseal stripes ~ 9 %  
of head width; paramedial stripes extend forward be- 
tween the eyes and onto the snout; posterior carapace 
of adults gradually sloped, less than 50" in males and 
58" in females ......................................................... 4 
4. a. Carapace of adults flattened medially, vertebral scutes 
flat to concave; gular stripes narrow, post-symphy- 
seal stripes <7% of head width . I! rubriventris (5 10) 
b. Carapace of adults elevated medially; gular stripes not 
narrow, post-symphyseal stripes >7% of head width 
.................................................. f!alabamensis (37 1 ) 
5. a. Supratemporal stripe broad, >13% of head width; 
interfemoral sulcus short, <lo% of plastron length ... 
.......................................................... I! gorzugi (46 1 ) 
b. Supratemporal stripe not broad, <13% of head width; 
interfemoral sulcus >lo% of plastron length ............ 
.......................................................... I! rexana (485) 
6. a. Anterior margin of carapace retuse, indented toward 
midline with nuchal bone recessed; dorsal surface of 
cervical scute narrow posteriorly, ~ 4 . 5 %  of carapace 
length; supratemporal and paramedian head stripes not 
joined behind eye .......................... f! concinna (626) 
b. Anterior margin of carapace not indented toward mid- 
line (nuchal bone projected forward); dorsal surface 
of cervical scute wide posteriorly, >4.5% of carapace 
length; supratemporal and paramedian head stripes 
confluent behind eye ......................... f! peninsularis 
Remarks. Although the first published reference to Pseudemys 
has often been attributed to Gray's (1855 [l856b]) "Catalogue 
of Shield Reptiles ...," Webb (1995) stated that the name was 
first used in Gray (1855 [1856a]). 
Gray (1855 [1856a, b]) included Pseudemys concinna, f! 
hieroglyphics (= concinna), and F! serrata (= rubrivenrris) in 
the genus Pseudemys (sensu stricro). Prior to that, various spe- 
cies of Pseudemys (cooter and red-bellied turtles) were assigned 
to other composite groups of emydines under Emys, Clemrnys, 
Chrysemys. Terrapene, or Tesrudo. Agassiz (1 857a) recognized 
Prychemys (= Pseudemys) and assigned slider turtles (scripra 
series) to the genus Trachemys. However, Cope (1 875) placed 
the sliders (Trachemys) into Pseudemys (sensu laro), and later 
Boulenger (1889) lumped both Trachemys and Pseudemys with 
painted turtles, under a composite genus Chrysemys (sensu laro). 
~ o u l e n ~ e r ' s  designation was not readily accepted, but Cope's 
designation of Pseudemys, which included Trachernys, prevailed 
until 1964. 
Using skeletal characters, McDowell (1964) resurrected 
Boulenger's arrangement, Chrysemys (sensu laro). However, 
application of Pseudemys and Chrysemys remained very incon- 
sistent. In 1984, Ward concluded from skeletal analysis that 
three genera be recognized: Pseudemys, Trachemys, and 
Chrysemys. Based on a broad survey of characters, Seidel and 
Smith (1986) determined that slider turtles (Trachemys) share 
as many derived character states with map turtles (Grapremys) 
as they do with cooter and red-bellied turtles (Pseudemys). They 
proposed returning to Agassiz's ( 1857a) concept (followed by 
Ward, 1984) of Pseudetnys (sensu striclo), separate from 
Trachemys and painted turtles, Chrysemys. This arrangement 
of three genera has received general acceptance and is now fur- 
ther supported by studies of courtship behavior (Kramer and 
Fritz, 1989; Seidel and Fritz, in press) and nucleotide sequence 
data (Bickham et al., 1996). 
Ward (1984) partitioned Pserrdemys into two subgenera: 
cooters were placed in Pseudemys, which included I! concinna 
and I! floridana; red-bellied turtles were placed in Ptychemys, 
which included I! alabamensis, I! nelsoni, I! rubriventris, and 
f! rexana. lverson (1 992) questioned the placement of I? rexana 
in Prychemys, and Seidel (1994) transferred it to the subgenus 
Pseudemys. Nevertheless, Ward's use of the name Prycllemys 
for red-bellied turtles posed a problem. Because Agassiz was 
first to use Plychemys (= Pseudemys) and P. (Tesrudo) concinna 
is the type-species (designated by Baur, 1893). Prychemys is 
not an available name for a subgenus of I! alabamensis, f! 
nelsoni, and I! rubrivenrris. Therefore, although red-bellied 
turtles and cooters appear to represent separate lineages 
(McDowell, 1964; Seidel, 1994). nomenclatural designation of 
subgenera in Pseudemys should be avoided at present. 
Species taxonomy in Pseudemys has also had a tumultu- 
ous history (see Smith and Smith, 1980; and Seidel, 1981, for 
reviews). Levels of reproductive isolation and gene flow ap- 
pear to be variable and difficult to characterize by traditional 
taxonomic paradigms. Currently other interpretations are avail- 
able regarding species composition in Pseudemys. These in- 
clude relegation off! alabamensis and I! nelsoni to subspecies 
of F! rubrivenrris (Obst, 1985). recognition of PfToridana with 
f! peninsularis as a subspecies (Jackson, 1995). and elevation 
of Pr c. suwanniensis to species (Seidel, 1994, 1995). 
Etymology. Pseudemys derives from the Greekpseudes, false 
or deceptive, and emys or emydos, a freshwater turtle, hence 
false turtle, meaning not a member of the genus "Emys." 
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